brief stimulations to the sciatic nerve. Similar to previous studies (47, 61), stimulations were 161 delivered as 1-msec square-wave pulse trains of 5 seconds at 20 Hz using 5 intensities (100, 200, 162 400, 600, and 800 μA) with 2 minutes between stimulations. The nasopharyngeal reflex 163 (simulated diving reflex) was evoked once by gently pushing 2 ml water followed by 8 ml air 164 through the rostrally projecting tracheal catheter which drained out of the nose (33, 55). A 165 subset of these rats was given methylatropine (2 mg/kg, iv) to block the parasympathetic effects 166 on HR and allow isolated evaluation of the sympathetically-mediated tachycardia. Because OZR 167 have blunted baroreflexes that could enhance evoked responses (24, 50, 54), the responses to 168 sciatic nerve stimulation were also evaluated in the absence of concomitant changes in MAP and 169
HR. In addition to methylatropine, these rats were pretreated with the α-adrenergic receptor 170 antagonist phentolamine (10 mg/kg, iv) and the β-adrenergic receptor antagonist propranolol (5 171 mg/kg, iv) to prevent sympathetically-mediated changes in MAP and HR. 172
173

Activation of the rostral ventrolateral medulla (RVLM). Although these sympathoexcitatory 174
reflexes are initiated by different afferent nerves and conveyed through distinct central pathways, 175 the somatic pressor reflex and the nasopharyngeal reflex both increase SNA and MAP by 176 glutamatergic activation of the RVLM (26, 33). Therefore, we examined the ability of glutamate 177 in the RVLM to increase SNA and MAP in OZR and LZR. The RVLM was located by mapping 178 the region for maximal pressor responses to microinjections of glutamate (1 nmol in 50 nl) 179 through glass pipettes (50 mm tip) as previously described (21, 50, 55). With the pipette tip 180 angled 20° rostrally, a grid of sites separated by 0.2mm were tested (1.6-2.0 mm lateral to the 181 midline, 1.4-1.9 mm rostral to calamus scriptorius, and 2.3-2.9 mm ventral to the dorsal surface≥ 2 minutes). The most effective sites were usually located within 5-7 microinjections, and the 184 optimal coordinates for evoking rises in MAP were 1.6 mm rostral to calamus scriptorius, 1.7 185 mm lateral from the midline, and 2.7 mm below the dorsal surface of the brain stem. Glutamate 186 was injected bilaterally, and the microinjection site yielding the maximal pressor response on 187 each side was used to calculate the average rise in MAP, HR, and SNA for each rat. The optimal 188 site was marked by microinjection of green latex microspheres (5%, Lumiphore). After 189 completion of the experimental protocol, the rats were perfused transcardially with phosphate-190 buffered saline (250 ml, pH 7.4) followed by 4% formaldehyde (500 ml, pH 7.4). The brains 191
were removed and stored in fixative for 48 hours and then sectioned using a Vibratome (50 µm 192 sections, coronal plane). The sections were mounted onto glass slides, and coverslips were 193 applied with Krystalon. The microinjection sites were visualized via epifluorescence (BX40, 194 Olympus) and were verified to be in the region of the RVLM, as previously described (30, 51) . hoc tests when significant F values were observed. Significant differences were reported when 236
P<0.05. 237 238
RESULTS
239
In juvenile age-matched rats (7.3±0.2 weeks old), OZR had a significantly greater body weight 240 compared to LZR, but MAP and HR were comparable (Table 1) as previously reported (38, 52). 241
In adult age-matched rats (14.9±0.3 weeks old LZR and 15.6±0.3 weeks old OZR), OZR 242 weighed significantly more than the LZR and had a higher baseline MAP (Table 1) Figs. 1 and 2 ). The rises in SNA and MAP were significantly larger in OZR compared to 248 LZR ( Fig. 2 A and C) . In contrast, the rises in HR were comparable in LZR and OZR (Fig. 2B) ,tone in OZR. 251
After elimination of parasympathetic influence on HR by pretreatment with 252 methylatropine, stimulation of the sciatic nerve evoked exaggerated rises in HR in OZR 253 compared to LZR (Fig. 2D) , suggesting an enhanced sympathetically-mediated rise in HR in 254
OZR. This pretreatment reduced sciatic stimulation-induced rises in HR in LZR (Fig. 2E) , 255 illustrating the vagal withdrawal that normally contributes to the evoked rise in HR (64). The 256 pretreatment did not alter the sciatic stimulation-mediated rises in HR in the OZR (Fig. 2F) , 257 suggesting minimal contribution of the parasympathetic nervous system to the evoked rise in HR 258 in OZR. 259
Because differences in baroreflexes and the tonic influence of baroreceptor afferents 260 under resting conditions in adult LZR and OZR could affect the magnitude of the sympathetic 261 response to stimulation of the sciatic nerve (20, 21, 50), a subset of rats were also pretreated with 262 phentolamine (to antagonize α-adrenergic receptors) and propranolol (to antagonize β-adrenergic 263 receptors). These treatments eliminated sympathetically-mediated vasoconstriction and 264 sympathetic tone to the heart. The baseline MAP was reduced to 52±6 mmHg in LZR and 265 60±12 mmHg in OZR, which is below threshold for tonic activity of baroreceptor afferent nerves 266 in Zucker rats (~80 mmHg) (20). In addition, this pretreatment prevented sciatic nerve 267 stimulation-mediated changes in MAP and HR to eliminate baroreceptor feedback (Fig. 3A) . 268
This pretreatment raised baseline SNA slightly more in LZR than OZR (48±4% and 37±4% 269 respectively, P < 0.05), similar to our previous observations in Zucker rats with nitroprusside-270 induced hypotension (52). Under these conditions, stimulation of the sciatic nerve evoked 271 enhanced rises in SNA in adult OZR compared to LZR (Fig. 3B) , suggesting the exaggeratedR-00085-2016R1-13 sympathoexcitatory response occurs independent of impaired baroreflexes in the OZR. In a few 273 rats (5/12), MAP drifted upward throughout the protocol (see Fig. 3A ), perhaps due to release of 274 vasopressin over time with repeated stimulation of the sciatic nerve (9). 275
276
Effects of nasopharyngeal stimulation on SNA, HR, and MAP in adult Zucker rats. In the LZR, 277 passing water through the nasal cavity to simulate the diving or nasopharyngeal reflex evoked 278 the expected rises in SNA and MAP along with bradycardia ( Fig. 4 A and C-E) (33, 41) . In the 279 OZR the rises in SNA and MAP were significantly larger compared to those observed in the 280 LZR (Fig. 4B, C and E) , and the bradycardia observed in the LZR was reversed to a tachycardia 281 in the OZR (Fig. 4B and D) . Pretreatment with methylatropine did not significantly alter the 282 rises in SNA, and MAP in OZR or LZR compared to untreated rats ( Fig. 4C and E 
vs. F and H). 283
As seen with sciatic nerve stimulation, pretreatment with methylatropine did not alter the 284 nasopharyngeal reflex-induced tachycardia in OZR ( Fig. 4D and G) , suggesting minimal vagal 285 activation with the nasopharyngeal reflex in these rats. However, the bradycardia normally 286 observed in the LZR was reversed to a tachycardia (Fig. 4G) , uncovering the sympathetic 287 component of the vagal-sympathetic co-activation that occurs with the diving reflex (41). In the 288 absence of parasympathetic control of HR, activation of the nasopharyngeal reflex evoked a 289 larger tachycardia in OZR compared to LZR ( were intensity-dependent with no differences observed between OZR and LZR (Fig. 6B ). Trains 304 of stimulation evoked rises in HR at all frequencies examined with no differences between OZR 305 and LZR ( Fig. 6C and D) . Trains of stimulation evoked small depressor responses or no change 306 in MAP at the two lowest frequencies (10 and 20 Hz), and pressor responses at the three higher 307 frequencies (50, 75, and 100 Hz) with no differences between LZR and OZR at any frequency 308 examined ( Fig. 6B and E). The SNA was not quantified in the rats utilizing train stimulation due 309 to stimulation artifact in some of the recordings. 310
311
Effects of sciatic nerve stimulation or activation of the RVLM on SNA, MAP, and HR in juvenile 312
Zucker rats. As observed in adult Zucker rats, stimulation of the sciatic nerve in juvenile Zucker 313 rats evoked rises in SNA, HR, and MAP in all animals examined (Fig. 7) . In contrast to the 314 differences observed in the adult rats (Fig. 2) , the evoked rises in SNA, HR, and MAP were not 315 different in juvenile LZR compared to juvenile OZR (Fig. 7) . Likewise, microinjections ofOZR and LZR (Fig. 8) . Exaggerated reflex-mediated rises in HR were also observed in OZR after blockade of 330 parasympathetic inputs to the heart. Glutamatergic activation of the RVLM, the site of 331 convergence for these reflexes (26, 32, 61), yielded larger rises in SNA and MAP in OZR. 332
However, activation of descending axons in the upper thoracic spinal cord evoked equivalent 333 rises in SNA, HR, and MAP in adult OZR and LZR. In contrast to differences observed in the 334 adult rats, activation of these reflexes or the RVLM produced comparable responses in juvenile 335 OZR and LZR. These data suggest adult OZR develop exaggerated reflex-mediated rises in 336 MAP and HR that are the result of augmented sympathoactivation to the heart and vasculature. 337
Furthermore, enhanced sympathoexcitatory reflexes in adult OZR are not simply a consequence 338 of impaired baroreflexes and likely involve enhanced activation of the RVLM by glutamate. 339
Stimulation of the sciatic nerve at intensities sufficient to activate nociceptive fibers 340 evokes rises in SNA, HR, and MAP that are referred to as the somatic pressor reflex or thethe sciatic nerve evoked larger rises in MAP in OZR. The present study also showed enhanced 343 activation of splanchnic SNA, which raises MAP by increasing mesenteric vascular resistance 344 (65). Activation of the nasopharyngeal reflex also elicited larger rises in splanchnic SNA and 345 MAP in OZR compared to LZR. After treatment with methylatropine to block parasympathetic 346 control of HR, the reflexes evoked larger rises in HR in OZR. These data suggest a generalized 347 enhancement of reflexes that stimulate SNA to the heart and vasculature in adult OZR. 348
Although both reflexes elicit a robust sympathetic activation of the heart, they produce 349 Circulating leptin is elevated with obesity, and leptin raises SNA and MAP by activation 442 of central melanocortin receptors (10). In normal weight subjects, acute infusion of leptin can 443 enhance, inhibit or have no effect on baroreflexes depending on the site of administration and 444 dose (7, 28). Furthermore, the impact of leptin upon sympathoexcitatory reflexes is not known. Values are means ± SE. *P<0.05 compared to LZR at that age. 
